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Policy Initiatives
Federal:

•“20 in 10”
• Reduce gasoline usage by 20% in 10 years
• 35 billion gallons renewable/alternative fuels in 2017

•“30 by ‘30” = “Billion Ton Report”
•Replace 30% of petroleum with biofuels by 2030

• Energy Independence and Security Act (EISA)
•36 billion gallons of renewable fuel by 2022

California:
•AB 32 “Global Warming Solutions Act”

•Reduce GHG emissions to 1990 levels by 2020
•Executive Order S-06-06

•20% of electricity be biomass-derived by 2020
•In-state biofuel production: 20% - 2010, 40% - 2020, 
75% - 2050

•Executive Order S-01-07
•Low Carbon Fuel Standard



Energy Independence and Security Act 
2007

16 BGY



Food, Conservation, and Energy Act 2008

H.R. 2419-406

Title IX: Sec. 9011: Biomass Crop Assistance Program

Eligible crop does not include:

•“any plant that is invasive or noxious or 
has the potential to become invasive or 
noxious, as determined by the 
Secretary, in consultation with other 
appropriate Federal or State 
departments and agencies.”



Biofuels and Invasives

Outlines similarities 
between agronomic traits 
of biofuels and invasive 

species.

“Experts must assess 
ecological risk before 

introducing biofuel crops, 
to ensure that we do not 

add biofuels to the already 
raging invasive species 

fire.’



Ideal agronomic characteristics
• Life history

–Perennial
–High aboveground biomass production
–Flowers late / little allocation to seed production

• Physiology
–Tolerates

•Drought
•Low fertility
•Saline soils

–C4 photosynthetic pathway
–High water/nutrient use efficiency

• Other
–Highly competitive (reduces herbicide use)
–Few resident pests (reduces pesticide use)
–Allelopathic
–Re-allocates nutrients to roots in fall
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Origins of Invasive Plants

• 85% of invasive woody species from landscaping
• 63% of California-IPC’s most invasive species 
have horticultural origin
• 69% of Florida-EPPC’s list have horticultural 
origin

Invasive species with agronomic origin:
• Johnsongrass (Sorghum halepense)
• Kudzu (Pueraria montana var. lobata)
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• Arundo is a state listed noxious weed in 
California and Texas

• Switchgrass is on the California Dept Food Ag 
noxious weed list

• Miscanthus sinensis is a known invasive in the 
eastern US, M. sacchariflorus listed in MA: M. x 
giganteus parents

• Reed canarygrass state listed in WA, MA, CT

Why are we concerned?



Why are we concerned with a “native” plant?

• “Coevolution with native 
community members is 
not proof against 
unexpected damage”

Simberloff 2008 Weed Science

• Environmental change

• Genetic change

• Novel environments

• Hybridization



Biofuel Feedstocks: The Risk of Future Invasions

Recommended Actions:
Emphasize cultivar/genotype-by-region evaluations
Weed Risk Assessment
Environmental tolerance
Climate-matching analyses
Evaluation of cross-hybridization potential
Identify susceptible ecosystems (natural and 
managed)
Quantify impacts of biofuel crop escape into 
ecosystems
Incorporate information from ecological studies into 
breeding programs, agronomic models, and risk 
analysis to mitigate invasions
Establish pre-commercial management protocols
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Weed Risk Assessment

from Daehler et al. 2000

>90% accurate in identifying invasive species



Dedicated feedstocks

switchgrass
(Panicum virgatum)

miscanthus
(Miscanthus x giganteus)

giant reed
(Arundo donax)

Barney & DiTomaso 2008 BioScience



Switchgrass - Panicum virgatum

Giant Reed - Arundo donax

Entire US:
Standard WRA = AcceptAccept

Miscanthus - Miscanthus x giganteus

Florida:
Standard WRA = Reject

Weed Risk Assessment

California: 

Standard WRA = Reject

Sterile = Accept

Barney & DiTomaso 2008 BioScience
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Switchgrass biology
• 2 ecotypes:

•Upland (octoploids): mesic - 
xeric

•Lowland (tetraploids): hydric

Casler et al 2004



lowland upland lowland upland lowland upland

Flooded 
root zone

Drought 
(-4 MPa)

Control

Barney et al. In Press



Ecological charactersEcological characters
Barney et al. In Press



Germination charactersGermination characters
Barney et al. In Press
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What is the potential range?

Climate-matching

precipitation

temperature



+

EI=0-10 (not suitable) EI=11-20 (low suitability) EI=21-30 (moderate suitability) EI=31-100 (high suitability)



What is the potential range? CLIMEX

Permanent water 
source

EI=0-10 (not suitable) EI=11-20 (low suitability) EI=21-30 (moderate suitability) EI=31-100 (high suitability)



Climate change models: CLIMEX

EI=0-10 (not suitable) EI=11-20 (low suitability) EI=21-30 (moderate suitability) EI=31-100 (high suitability)
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Propagules: seeds, stems/rhizome fragments



Disseminule survival: stem fragments

1. size, water content
2. burial survival
3. age, phenology
4. sheath impedance
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Ecological analyses: field studies



Ecological analyses: field studies

lowland

upland



Ecological analyses: competition

non- 
invasive invasive

Arundo

johnsongrass

miscanthus

?

switchgrass

?
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Mitigation

• Identify invasive characters and 
minimize via 
breeding/engineering/selection

• Cultivate in a landscape context

• Scout field borders, propagule 
corridors

• Minimize propagule escape via 
harvest, storage, transportation 
management
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How do we prevent cultivating the next 
invasive species?

• Risk assessment
• Climate-matching analysis
• Cross-hybridization potential
• Escape potential

•Seed / rhizome / stem / auto-fragment
• Ecological analyses

•Disturbance tolerance
•Community invasibility

• Create eradication plan
• Mitigation via breeding/engineering, 
cultivation in landscape context, scouting, 
harvest management



jbarney@ucdavis.edu

Acknowledgements...Acknowledgements...

Funding:

Jeremiah Mann
Charlie Campbell 
Salil Saxena
Carlos Figueroa
Guy Kyser
Cinta Gimeno
Nick Eattock

mailto:jbarney@ucdavis.edu

	Are we risking biosecurity for bioenergy? �The potential for biofuels to become invasive weeds
	Policy Initiatives
	Energy Independence and Security Act 2007
	Food, Conservation, and Energy Act 2008
	Biofuels and Invasives
	Ideal agronomic characteristics
	Ideal agronomic characteristics
	Origins of Invasive Plants
	Cellulosic portfolio
	Cellulosic portfolio
	Why are we concerned?
	Why are we concerned with a “native” plant?
	Biofuel Feedstocks: The Risk of Future Invasions
	Biofuel Feedstocks: The Risk of Future Invasions
	Weed Risk Assessment
	Dedicated feedstocks
	Switchgrass - Panicum virgatum
	Biofuel Feedstocks: The Risk of Future Invasions
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Biofuel Feedstocks: The Risk of Future Invasions
	What is the potential range?
	Slide Number 25
	What is the potential range? 	CLIMEX
	Climate change models:	CLIMEX
	Slide Number 28
	Disseminule survival: stem fragments
	Biofuel Feedstocks: The Risk of Future Invasions
	Ecological analyses: field studies
	Ecological analyses: field studies
	Ecological analyses: competition
	Biofuel Feedstocks: The Risk of Future Invasions
	Mitigation
	Biofuel Feedstocks: The Risk of Future Invasions
	How do we prevent cultivating the next invasive species?
	Slide Number 38

